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STRUCTURE AND METHOD FOR FORMING A CAPACITTVELY COUPLED 
CHIP-TO-CHIP SIGNALING INTERFACE 


TECHNICAL FIELD 

The present invention is directed to a system-in-package device, and 
more particularly, to a system and method for providing capacitively-coupled signaling 


5 

in a system-in-package device 


BACKGROUND OF THE INVENTION 

Traditional semiconductor integrated circuit technology is commonly 
used to mtegrate various electronic circuits onto a common semiconductor substrate to 
form an electronic system, or subsystem. The traditiona, approach to integrating 
cnrc U1 ts mto a system often has process, manufacturing and design limitations which 
present difficulties when certain electronic circuits are integrated onto a common 
sem 1C onductor substrate. A recently developed integration technology commonly 
referred to as system-in-package (SiP) technology attempts to overcome at least some of 
the Imitations of traditional semiconductor integration methods by interconnecting 
multiple discrete and individually fabricated semiconductor systems on a common 
substrate and encapsulating the complete system in a common package. Accordingly 
SiP allows a variety of device technologies to be integrated into a single package thai 
would otherwise be difficult and expensive to fabricate using traditional integration 
methods. For example, SiP technology has been successfully applied in mixed signal 
apphcations, where analog and digital components are integrated onto the same chip 
Such applications typically present noise immunity difficulties, since digital circuit 
-witching commonly injects noise into the common substrate, which may corrupt 
sensifcve analog signals. As the size of features in devices decreases and clock 
frequencies increase, the amount of substrate noise created by digital switching has 
increased dramatically. 
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Lower power may be consumed when utilizing capacitively coupled 
signahng since there is only minimal leakage current between devices. Capacitively 
coupled signaling is also insensitive to voltage domains, allowing operation without the 
need for level shifting. SpecificaUy, a capacitively coupled signaling system permits an 
» AC component of a signal to be transferred, while blocking a DC component of the 
sagnal. Additionally, circuits designed for protection from electrostatic discharge (BSD) 
are no longer necessary where the signaling is entirely contained within the SiP device 
Circuits dedicated to BSD protection, usually consisting of diode networks in various 
configurations, add complexity to the terminal regions of a device, and compete for 
10 real estate" on the device substrate. Load requirements on output circuitry can also be 
relaxed compared with conventional off-die signaling because the need to drive signals 
externa! to the device package are eliminated for those signals that remain internal to 
the SiP device. 

In forming capacitively coupled signaling systems, discrete passive 
components have been used to connect the signal terminals of the different systems 
such as discrete capacitors, resistors, and the like. However, when discrete components' 
are used, some of the foregoing advantages associated with a capacitively coupled 
signahng system are reduced. For example, when a signal pad is wire bonded to a 
d 1S crete passive component that further extends to another signal pad, parasitic effects 
are generally introduced. Additionally, when several discrete components are included 
- a SiP, an increased form factor is generally developed, since the additional 
components must be accommodated. Passive components can be integrated into each 
terete system, thereby avoiding issues with having additional passive components 
mcluded in the SiP, but even when the passive components are integrated into the SiP 
-5 the need to have wires coupling the signal pads of the discrete systems cannot bJ 
avowed. As noted above, bonding wires can cause undesirable parasitic loading effects 
Therefore, there is a need in the art for an alternative capacitively coupled signaling 
structure and a method for forming a capacitively coupled structure " " 
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embod.ments of the invention are set forth in the following description and in Figures 2- 
4 to provide a thorough understanding of such embodiments. One skilled in the art will 
understand, however, that the present invention may be practiced without several of the 
details described in the following description. Moreover, in the description that 
5 follows, it is understood that the figures related to the various embodiments are not to 
be mterpreted as conveying any specific or relative physical dimension. Instead, it is 
understood that specific or relative dimensions related to the embodiments, if stated, are 
not to be considered limiting unless the claims specifically state otherwise. 

Figure 2 is a partial isometric and cross-sectional view of a capacitively 
10 coupled SiP 200 according to an embodiment of the invention. The SiP 200 includes a 
first semiconductor device 210 and a second semiconductor device 220 that is spaced 
apart from the first semiconductor device 210 by a dielectric layer 230 The first 
semiconductor device 210 includes a signal pad 212 that is coupled to the transmitter 
102 that transmits a data signal D_OUT0 to the signal pad 212. The first semiconductor 
1> dev.ee 210 further includes a signal pad 214 that is coupled to the transmitter 102 that 
transmits a data signal D_OUTl to the signal pad 214. In a similar manner, the second 
sennconductor device 220 includes a signal pad 222 that is coupled to the receiver 104 
that transmits a data signal DJN0 from the signal pad 222. The second semiconductor 
dev 1C e 220 further includes a signal pad 224 that is coupled to the receiver 104 that 
transmits a data signal D_IN1 from the signal pad 224. The pads 212 and 222, and the 
pads 214 and 224 are positioned within the semiconductor devices 210 and 220 to 
permit the data signals to be exchanged between the devices 210 and 220 through the 
Electric layer 230 by capacitive coupling. Although Figure 2 illustrates only four 
signal pads that are configured to capacitively transfer signals between the first 
sermconductor device 210 and the second semiconductor device 220, it is understood 
that the capacitively coupled SiP 200 may include more than four similarly configured 
pads, or as few as two signal pads. 

The signal pad 212 of the first semiconductor device 210 and the pad 
222 of the second semiconductor device 220 are approximately mutually in alignment 
as shown fa Figure 2, so that the capacitive coupling between the semiconductor 


devices 210 and 220 may be maximized. Similarly, the pads 214 and 224 are 
approximately mutually in alignment to maximize capacitive coupling between the 
sennconductor devices 210 and 220. One skilled in the art will readily appreciate that 
the pads 212 and 222 may be configured such that the pads 212 and 222 are only in 
5 relative proximity and still achieve capacitive coupling between the devices 210 and 
220. In a snnilar manner, the pads 2 14 and 224 may also be configured so that the pads 
2 1 4 and 224 are only relatively proximate to one another. 

Still referring to Figure 2, the dielectric layer 230 of the SiP 200 may be 
compnsed of silicon dioxide, silicon nitride, or other alternative dielectnc materials that 
are deposited on each of the first semiconductor device 210 and second semiconductor 
dev 1C e 220. Alternately, and in a particular embodiment, the dielectric layer 230 maybe 
compnsed of a passivated layer formed on exposed surfaces of the first semiconductor 
dev 1C e 210 and/or the second semiconductor device 220 during fabrication of the 
senuconductor devices 210 and 220. In either case, the dielectnc layers formed on the 
15 first semiconductor device 210 and the second semiconductor device 220 may be 
combmed by adhesive bonding, or by other similar methods, to form the SiP 200 shown 
m F lg ure 2. Alternately, and in another particular embodiment, the first semiconductor 
dev ]C e 210 and the second semiconductor device 220 may be combmed to form the SiP 
200 by a low temperature covalent bonding process as disclosed in U.S. Patent No 
20 6,563,133 Bl to Tong, entitled "Method of Epitaxial-Like Wafer Bonding at Low 
Temperature and Bonded Structure" which is incorporated by reference herein. 

The pads 212 and 214 of the first semiconductor device 210 and the pads 
222 and 224 of the second semiconductor device 220 may be formed on the devices 210 
and 220 by a variety of well-known methods. For example, the pads 212 and 214 and 
25 the pads 222 and 224 may be formed by depositing a layer of a dielectric material onto 
the first device 210 and the second device 220, masking the dielectric layers on the 
devices 210 and 220 and then selectively etching the dielectric layers to form recesses in 
-the-dzelectric-layers-A-wductive material may then be deposited into the recesses to 
form the pads 212 and 214, and the pads 222 and 224. The pads 212, 214 and 222 and 
224 may be appropriately sized to achieve-a desired degree of capacitive coupling For 


example, and in one particular embodiment, the pads 212, 214, 222 and 224 have a 
width d, of approximately about 30 urn. Further, the transmitters 102 and the 
receivers 104 may be positioned remotely from the pads 212 and 214 and the pads 222 
and 224, respectively, as shown in Figure 2. The transmitters 102 may also be formed 
5 in the first semiconductor device 210 at a location that is proximate to the pads 212 and 
214. For example, the transmitters 102 may be formed at a location that is laterally 
adjacent to the pads 212 and 214. Alternately, the transmitters 102 may be positioned 
directly below and adjacent to the pads 212 and 214. In a similar manner, the receivers 
102 may also be positioned at a location proximate to the pads 222 and 224, which 
0 includes positioning the receivers 102 in positions laterally adjacent to the pads 222 and 
224, or directly below the pads 222 and 224. 

Figure 3 is a partial isometric and cross-sectional view of a capacitively 
coupled SiP 300 according to another embodiment of the invention. The SiP 300 
includes first and second semiconductor devices 210 and 220, respectively, which are 
5 separated by the dielectric layer 230, as in the previous embodiment. The SiP 300 
further includes guard rings 310 laterally spaced apart from the pads 212, 214, 222 and 
224. Each of the guard rings 310 is coupled to ground to inhibit capacitive coupling 
between adjacent signal pads. Accordingly, the guard rings 310 may be formed in the 
first semiconductor device 210 so that "the pads 212 and 214 are circumferentially 
enclosed by the guard rings 310. Alternately, the guard rings 310 may only partially 
enclose the pads 212 and 214, or extend along lateral edges of the pads 21 and 214, as 
shown in Figure 3. Similarly, the guard rings 310 formed in the second semiconductor 
device 220 may circumferentially enclose the pads 222 and 224; or they may only 
partially enclose the pads 212 and 214, or extend along lateral edges of the pads 222 and 
224, as described above. Although Figure 3 shows guard rings 310 adjacent to each of 
the pads 212, 214, 222 and 224, one skilled in the art will appreciate that the guard rings 
3 10 may formed adjacent to only a portion of the signal pads in the first semiconductor 
device 210 and the second semiconductor device 220, while other signal pads in the 
devices 210 and 220 are formed without adjacent guard rings 310. Further, the guard 


8 


10 


20 


25 


30 


rings 310 may be formed in only one of the first semiconductor device 210 and the 
second semiconductor device 220. 

Still referring to Figure 3, the guard rings 310 may be formed in the 
exposed surfaces of the first semiconductor device 210 and the second semiconductor 
dev 1C e 220 by a variety of well-known processes. For example, the guard rings 310 
may be formed in the dielectric material deposited on the first dev IC e 210 and the 
second device 220 by masking the dielectric layer so that the layer may be selectively 
etched to form recesses in the dielectric layers. A conductive material may then be 
deposited into the recesses to form the guard rings 310. In one particular embodiment 
the guard rings 310 may extend into the first and second devices 210 and 220 to a depth' 
da of approximate* about O.Sum. m another particular embodiment, the guard rings 
310 are spaced apart from the signal pads 212, 214, 222 and 224 by a distance d 4 of 
approximately about 2um. In still another particular embodiment, the guard rings 310 
have a width d 5 of approximately about 2um. 

Figure 4 is a partial isometric and cross-sectional view of a capacitively 
coupled SiP 400 according to still another embodiment of the invention. The SiP 400 
includes first and second semiconductor devices 210 and 220 separated by the dielectric 
layer 230, as in embodiments described above. The SiP 400 further includes a first 
ground plane 410 positioned within the first semiconductor device 210 and spaced apart 
from the pads 212 and 214. The first ground plane 410 may be coupled to the guard 
nngs 310 formed in the first semiconductor device 210 to provide a low impedance path 
to ground for the guard rings 310. The SiP 400 also includes a ground plane 420 
posted within the second semiconductor device 220 that is spaced apart from the 
pads 222 and 224. The second ground plane 420 may also be coupled to the guard rings 
310 formed m the second semiconductor device 220. The first ground plane 410 and 
the second ground plane 420 may be formed from either metallic or non-metallic 
conducts materials, and may be formed within the first device 210 and the second 
-devrce-220-by various well-known methods. For example, in a particular embodiment 
the first ground plane 410 and the second ground plane 420 may be formed by 
depositing a layer of copper or aluminum on the first and second devices 210 and 220 


during fabrication of the devices 210 and 220. Alternately, in another particular 
embodiment, a layer of heavily doped polycrystalline silicon may be formed within the 
devices 210 and 220 to form the ground planes 410 and 420. In still another particular 
embodiment, the first ground plane 410 and the second ground plane 420 are spaced 
5 apart from the respective surfaces of the first semiconductor device 210 and the second 
semiconductor device 220 by a distance d 6 of approximately about 1.90pm. 

The foregoing embodiments of the invention offer numerous advantages 
over the prior art. For example, the disclosed embodiments generally eliminate the need 
for electrostatic discharge (BSD) protection in the semiconductor devices comprising 
0 the SiP. Accordingly, the requirement to form additional devices, such as diodes or 
similar protective devices near the pads on a semiconductor device is eliminated, so that 
the device area, or "real estate" may be more efficiently utilized. 

The foregoing embodiments also generally allow shorter signal paths to 
be established between the devices in the SiP. Accordingly, signal delay times are 
■ significantly reduced when compared to conventional wire bond or interposer coupling 
techniques. Undesirable parasitic effects are similarly reduced since the inductance" 
associated with a wire bonding element is largely eliminated. Load requirements are 
also advantageously reduced since a relatively low capacitive load is present between 
the devices. As a result, the power requirement is significantly reduced in comparison 
to conventional packages, where the devices are required to drive signals off one device, 
and onto another device. The low capacitive load between the devices further 
advantageously permits relatively high bandwidth operation between the devices. 

Still other advantages are evident in the foregoing embodiments. For 
example, since the devices are capacitively coupled, the devices may be operated at 
different D.C. voltage levels without the requirement for D.C. voltage isolation or D.C. 
level shifting between the devices. Since the foregoing pad, ground ring and ground 
plane structures are fabricated near the exterior layers of the devices, the structures may 
be conveniently formed in the devices by altering only the final steps in the fabrication 
procedure. Accordingly, the foregoing structures may be economically incorporated 
into the devices by altering relatively few semiconductor device masks. 
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From the foregoing it will be appreciated that, although specific 
embodiments of the invention have been described herein for purposes of illustration 
vanous modifications may be made without deviating from the spirit and scope of the' 
mvenfcon. Accordingly, the invention is not limited except as by the appended claims 
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CLAIMS 


1 • A system in package (SiP) device, comprising: 

a first semiconductor device and an opposing second semiconductor device 
spaced apart from the first semiconductor device; 

a dielectric layer interposed between the first semiconductor device and the 
second semiconductor device; 

a first conductive pad positioned in the first semiconductor device; and 

a second conductive pad positioned in the second semiconductor device and 

configured to capacitively communicate signals from the second semiconductor device to the 

first semiconductor device. 

V 

2. The system in package (SiP) device of claim 1, wherein the first 
conductive pad and the second conductive pad are positioned proximate to the dielectric 
layer. 


3. The system in package (SiP) device of claim 2, wherein the first 
conductive pad and the second conductive pad substantially abut the dielectric layer. 

4. The system in package (SiP) device of claim 1, wherein the first 
conductive pad and the second conductive pad are positioned in the respective first and 
second devices so that the first conductive pad and the second conductive pad are 
approximately mutually in alignment. 

5. The system in package (SiP) device of claim 1, further comprising a 
transmitter coupled to the first conductive pad and a receiver coupled to second conductive 
pad. 
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6. The system in package (SiP) device of claim 5, wherein at least one of 
the transmitter and the receiver are positioned laterally adjacent to the respective first 
conductive pad and the second conductive pad. 

7- The system in package (SiP) device of claim 5, wherein at least one of 
the transnntter and the receiver are positioned beneath the respective first conductive pad and 
the second conductive pad. 

8. The system in package (SiP) device of claim 1, wherein the first 
conductive pad and the second conductive pad are comprised of a metal. 

9- The system in package (SiP) device of claim 8, wherein the metal 
comprises copper. 


10. The system in package (SiP) device of claim 8, wherein the metal 
comprises aluminum. 


11. The system in package (SiP) device of claim 1. wherein the first 
conductive pad and the second conductive pad are comprised of polysilicon. 

12. The system in package (SiP) device of claim 1, wherein the dielectric 
layer comprises silicon dioxide. 


13. The system in package (SiP) device of claim 1, wherein the dielectric 
layer comprises silicon nitride. 


14. The system in package (SiP) device of claim 1, further comprising a 
_guar.d_rm g -coup]ed-to-a-ground^^ 
conductive pad and the second conductive pad. 
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15. The system in package (SiP) device of claim 14, wherein the guard ring 
substantially circumferentially encloses at least one of the first conductive pad and the second 
conductive pad. 

16. The system in package (SiP) device of claim 14, further comprising a 
ground plane positioned adjacent to at least one of the first conductive pad and the second 
conductive pad, wherein the guard ring is coupled to the ground plane. 

17. A system in package (SiP) device, comprising: 

a first semiconductor device having a first conductive signal pad positioned 
adjacent to a first surface; 

a second semiconductor device having a second conductive signal pad 
positioned adjacent to an opposing second surface, the first surface being spaced apart from 
the second surface by a dielectric layer, the first conductive signal pad and the second 
conductive pad being substantially adjacent to each other to capacitively communicate signals 
between the first semiconductor device and the second semiconductor device. 

18. The system in package (SiP) device of claim 17, further comprising a 
transmitter coupled to the first conductive signal pad and a receiver coupled to second 
conductive signal pad. 

19. The system in package (SiP) device of claim 18, wherein at least one of 
the transmitter and the receiver are positioned laterally adjacent to the respective first 
conductive signal pad and the second conductive signal pad. 


20. The system in package (SiP) device of claim 18, wherein at least one 
of the transmitter and the receiver are positioned beneath the respective first conductive pad 
and the second conductive pad. 
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cond , . 2L ^ SySt6m " (SiP ^ device of claixn 17, wherein the first 

pad and the sec0nd conductive signaI pad w a wfdth 

co , . . ^ ^ m ***** « de -ce of claim 17, wherein the first 

onduove signal pad and the second ^ 

approximately about 0.85 um. 

m . . SyStCm " PaCkage « devi - °f claim 17, further comprising a 

g uard rmg coupled to a ground potential and positioned- adjacent to at least one of the 
conductive s.gnal pad and the second conductive signal pad. 

lat „ SySt6m " PaCk2ge (SiP) d6Vice of cla ™ 23, wherein the guard ring 

a*ra„y spaced apart from the first conductive signal pad and me second conduct" s.gna 
pad by approximately about 2 um. 

hasaIt , TheSyStemin P ack ^(SiP) device of claim 24, wherein the guard ring 

has a lateral width of approximately about 2 m . 8 

h c - f 26 ' SyStem ^ PaCk3ge (SiP) dCVice ° f cIa ™ 23, wherein the guard ring 

-sposed about the first conductive signa, pad and the second Inductive 


CTro „ , 21 ' SyStCm ' n P3Ckage < SiP > device of claim 23, further comprising a 

ground plane coupled to the guard ring. 

Dlane • SyStCm " ^ (SiP) d6vice 27, wherein the ground 
Plancs-spaced-apart-fromthe wd nng by approximately about 1.9 m . 


29. A method of forming a system in package (SiP) device, comprising: 
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forming a first conductive signal pad on a surface of a first semiconductor 

device; 

forming a second conductive signal pad on a surface of a second 
semiconductor device; and 

interposing a dielectric layer between the first semiconductor device and the 
second semiconductor device that separates the first conductive signal pad and the second 
conductive signal pad. 


30. The method of claim 29, wherein interposing a dielectric layer further 
comprises passivating the surface of the first semiconductor device and the surface of the 
second semiconductor device. 


31. The method of claim 30, wherein interposing a dielectric layer further 
comprises adhesively bonding the dielectric layer to the first semiconductor device and the 
second semiconductor device. 

32. The method of claim 30, wherein interposing a dielectric layer further 
comprises combining the first semiconductor device and the second semiconductor device by 
a covalent bonding process. 

33. The method of claim 29, further comprising forming a guard ring in at 
least one of the first semiconductor device and the second semiconductor device, the guard 
ring being laterally spaced apart from at least one of the first conductive signal pad and the 
second conductive signal pad. 

34. The method of claim 33, further comprising positioning a ground plane 
adjacent to at least one of the first conductive signal pad and the second conductive signal 
pad; and coupling the ground plane to the guard ring. 
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35. The method of claim 29, further comprising coupling a transmitter to 
the first conductive signal pad and coupling a receiver to the second conductive signal pad. 

36. The method of claim 35, further comprising forming the transmitter 
laterally adjacent to the first conductive signal pad and forming the receiver laterally adjacent 
to the second conductive signal pad. 

37. The metliod of claim 35, further comprising forming the transmitter 
below the first conductive signal pad and forming the receiver below the second conductive 
signal pad. 


38. The method of claim 29, further comprising: 

masking respective surfaces of the first semiconductor device and the second 
semiconductor device; 

forming recesses in the respective surfaces; and 
depositing a conductive material into the recesses. 

40. The method of claim 38, wherein masking respective surfaces further 
comprises applying a photoresist material to the respective surfaces, exposing the photoresist 
to radiation of a selected wavelength, and developing the photoresist. 

41 . A method of coupling a signal from a first semiconductor device to a 
second semiconductor device, comprising: 

forming a layer of dielectric material having opposed first and second surfaces; 

forming a first conductive signal pad on a surface of the first semiconductor 
device, the first conductive signal pad being in contact with the dielectric material adjacent 
the first surface of the layer of dielectric material; 

forming a second conductive signal_pad_on_a_ S urface-of-tfae-second 
semiconductor device, the second conductive signal pad being in contact with the dielectric 
material adjacent the second surface of the layer of dielectric material; the second conductive 
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signal pad being positioned in sufficient proximity to the first conductive signal pad to be 

capacitively coupled to the first conductive signal pad; 

applying a first signal to the first conductive signal pad; and 

coupling the first signal from the second conductive signal pad after the first 

signal has been capacitively coupled from the first signal pad to the second signal pad. 

42. The method of claim 41, further comprising: 

forming a transmitter in the first semiconductor substrate that is coupled to the 
first conductive signal pad; and 

forming a receiver in the second semiconductor substrate that is coupled to the 
second conductive signal pad. 

43. The method of claim 42, wherein forming a transmitter in the first 
semiconductor substrate comprises forming the transmitter at a position laterally adjacent to 
the first conductive signal pad; and forming a receiver in the second semiconductor substrate 
comprises forming the receiver at a position laterally adjacent to the second conductive signal 
pad. ' 

44. The method of claim 42, wherein forming a transmitter in the first 
semiconductor substrate comprises forming the transmitter at a location below the first 
conductive signal pad; and forming a receiver in the second semiconductor substrate 
comprises forming the receiver at a location below the second conductive signal pad. 

45. The method of claim 4 1 , wherein forming a layer of dielectric material 
having opposed first and second surfaces comprises forming a layer of silicon dioxide. 


46. The method of claim 4 1 , wherein forming a layer of dielectric material 
having opposed first and second surfaces comprises forming a layer of silicon nitride. 
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47. 


The method of claim 41, further comprising forming a guard ring 
that is coupled to a ground potential. 

48. The method of claim 47, wherein forming a guard ring adjacent to at 
cas one of the first conductive signal pad and the second conductive signal pad former 
emprises formmg a guard rmg that substantially circumferential* surrounds at least one of 
the first conductive signal pad and the second conductive signal pad. . 

ad - ff , meth ° d ° f Claim 41 > toher —P-ing forming a ground plane 
decent to at least one of the first conduce s,gna, pad and the second conductive signal pad 
that is coupled to a ground potential. 

50. A method of coupling a signal from a first semiconductor device to a 
second semiconductor device, comprising: 

Placing a layer of dielectric material between respective surfaces of the first 
and second semiconductor devices; and 

capacitively coupling a signal through the layer of dielectnc material from the 
surface of the first semiconductor device to the surface of the second semiconductor device. 

thef f Themeth0d0fcla ™ 50, further com prising positioning a transmitter in 

the fost semiconductor substrate; and forming a receiver in the second semiconductor 


52. The method of claim 50, wherein placing a layer of dielectric material 
comprises forming a layer of silicon dioxide. 

S3. • ^method of claim so ^b^^ 

comprises forming a layer of silicon nitride. 
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54. A system in package device substantially as described herein with reference to 
Fig 2, 3 or 4 of the accompanying drawings. 

55. A method of forming a system in package device, the method being 
substantially as described herein with reference to Fig 2, 3 or 4 of the accompanying 
drawings. 

56. A method of coupling a signal from a first semiconductor device to a second 
semiconductor device, the method being substantially as described herein with 
reference to Fig 2, 3 or 4 of the accompanying drawings. 


to 

STRUCTURE AND METHO D FOR FORMING A CAPACinVELY COUPLED CHTP-TO- 

CHIP SIGNALING INTERFACE 

ABSTRACT OF THE DISCLOSURE 


A system and method for providing capacitively-coupled signaling in a 
system-in-package (SiP) device is disclosed. In one embodiment, the system includes a first 
semiconductor device and an opposing second semiconductor device spaced apart from the 
first device, a dielectric layer interposed between the first device and the second device, a first 
conductive pad positioned in the first device, and a second conductive pad positioned in the 
second device that capacitively communicate signals from the second device to the first 
device. In another embodiment, a method of forming a SiP device includes forming a first 
pad on a surface of a first semiconductor device, forming a second pad on a surface of a 
second semiconductor device, and interposing a dielectric layer between the first 
semiconductor device and the second semiconductor device that separates the first conductive 
signal pad and the second conductive signal pad. 
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